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Title 

High  Speed  Surface  Thermocouple  Interface  to  Wireless  Transmitters 

Summary  of  Phase  I  Results 

The  purpose  of  this  SBIR  was  to  determine  which  type  of  thermocouple  junction  construction 
responded  most  quickly  to  a  standard,  constant  input  created  by  a  pulse  from  a  laser. 

A  complete  plot  of  the  results  of  each  type  of  test  appears  in  Figure  I . 

The  conclusion  was  that  nearly  all  of  the  Junctions  tested  were  fast  enough  to  respond  to  a 
surface  temperature  change  on  the  crown  of  a  diesel  piston. 
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Figure  !•  Overall  Comparisons:  Thermocouple  Responses  to  Laser  Pulse 


Description  of  the  Technology  Being  Developed 

Infrared  Telemetries  (IRT)  tested  various  types  of  thermocouple  junctions  to  determine  which 
type  detected  a  temperature  change  the  fastest.  The  circuit  construction  types  were: 

L  Various  types  of  MesoScribe  K-type  plasma- printed  thermocouples; 

2.  Michigan  Technological  University  chrome  vacuum  deposition  junction  on  a  J-type 
thermocouple; 

3.  MTU  platinum  vacuum  deposition  junction  on  a  J-type  thermocouple;  and 

4.  IRl’  platinum  welded  junction  on  a  J-type  thermocouple.  IRT  used  a  laser  welder  to  create 
the  platinum  Junction. 

The  environment  tor  the  tests  had  to  be  accurately  reproducible  from  thermocouple  to 
theiTnocouple.  IRT  used  the  laser  welder  to  provide  this  environment.  The  machine  was  set  to  a 


specific  energy  density,  duration,  and  focus.  Each  thermocouple  junction  was  tested  with  a  laser 
pulse  at  that  constant  setting.  See  Figure  1  For  the  test  results. 


The  Anticipated  DoD  and  Non-DOD  Customer 

The  accurate  measurement  of  thermocouple  data  will  prove  to  be  a  valuable  diagnostic  tool  in 
any  extreme  temperature  environment.  The  thermocouple  captures  temperature  changes,  in 
locations  that  are  inaccessible,  at  the  crucial  moments  in  the  process  to  the  engineer,  scientist, 
artist,  mechanic,  or  technician.  Here  is  a  partial  list  of  potential  customers,  their  needs,  and  the 
implementation. 

Below  is  a  partial  list  of  potential  customers  for  this  technology. 


Customer 

Measurement  Collection  Location 

Manufacturers  of  gasoline  or  diesel  engines, 
automobiles,  farm  and  mining  equipment, 
aircrafts,  spacecrafts,  helicopters,  rockets,  and 
motorcycles.  A  very  partial  list  of  manufacturers 
includes  BMW,  Boeing,  Briggs  and  Stratton. 
Caterpillar,  Chrysler,  Cummins,  Ford,  GM,  Harley- 
Davidson,  Honda,  John  Deere,  NASA,  Perkins, 
Volkswagen,  and  Volvo. 

In  the  engine:  on  the  crown  of  pistons,  torque 
converters,  or  other  high-temperature  locations 

On  portable  devices  that  can  be  left  or  installed  at 
key  locations  within  the  engine 

Shops  servicing  the  products  of  the  above 
manufacturers  may  also  find  the  temperature 
information  useful. 

Manufacturers  of  stoves,  ovens,  furnaces,  boilers, 
refrigerators,  and  freezers. 

Measure  hot  or  cold  temperatures  inside  the 
appliance,  both  in  the  destination  compartment, 

Shops  servicing  the  products  of  the  above 
manufacturers. 

and  in  the  machinery  generating  the  temperature 
for  the  destination  compartment. 

Manufacturers  of  snowmobiles,  snow  blowers, 
Zambonis,  space  machines,  satellites. 

Measure  cold  temperatures  inside  motors  and 

Shops  servicing  the  products  of  the  above 
manufacturers. 

engines,  or  virtually  anywhere 

Electric  power  plants 

Inside  the  mechanisms  producing  the  power 

Kiln  manufacturers,  artists 

Inside  a  kiln,  to  measure  and  transmit  the 
temperature 

Volcanologists  and  geologists 

Inside  volcanos,  geysers,  hot  springs,  magma,  or 
other  geothermal  environment 

Oceanographers 

Inside  underwater  steam  vents  to  measure 
temperature 

Or  use  a  manometer  to  measure  pressure  at 
depth 

Astrophysicists  and  astronomers 

On  asteroids,  meteors,  moons,  planets,  or  in  the 
coronas  of  stars 

Plans  to  Transition  this  SBIR  Technology  to  the  Customer 

Marketing  companies  will  present  the  high-speed  thermocouple  products  to  potential  customers. 
Advertising  venues  include: 

•  Creating  a  demo  video  to  show  the  potential  of  the  thermocouples 

•  Trade  shows 


•  Web  site 

•  Facebook  page  _ 

•  Magazine  ads 

The  Anticipated  Application/Benefits  for  The  Government  and/or  Private 
Sector  Use 

Being  able  to  measure  high-speed  surface  temperatures  in  hostile  environments  where  wireless 
transmission  of  the  data  may  be  required  will  be  an  enormous  help  to  engineers,  scientists,  and 
other  professionals.  This  device  aids  in  product  development,  failure  analysis,  and  research  and 
development  work. 

Images  Depicting  the  Developed  Technology 

See  Figure  2  for  a  photo  containing  both  a  MesoScribe  sample  thermocouple,  and  an  IRT 
thermocouple. 


Figure  2.  MesoScribe  (left)  and  IRT  Thermocouples 
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